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nf·:PARIMFNr Cf' HE/\L'J'H /'NO f-lJMAN Sr.."RV1CES 

Pt..1RL Ie HEAI.:ru SERVICE 
NATION1\I..t INSTITUTES <F HF.ALTIi 

RECCMBlNANI' DNA. ADVISORY CCl'-1M.I'T'I'EE 
\'l)RKlN:.'7 GROOP 00' RELEASE INrO '!HE ENVIRCN-IENT 

~1INUI'ES CF MEerINJl 

FEBRUARY 11, 1985 

The ~rkin:.:l Grrup on Release into the Environnent of the Recanbinant J'liIA Mvis:Jry 
Comdttee was convenEri at 9:00 a.m. on February ll~ 1985, at the National 
Institutes of Health~ Stone fbuse, 9000 Pockville Pike, Bethesda, Marylan::i 
20205. ':the meetirrg was open to the ptblic. Dr. Gerard McGarrity was the Clair. 
'Ttle fblloon:J people were lX'esent mr all or part. of the meetirg: 

l<k>rkinq Group Merrbers: 

Charles Arntzen 
Royston Clowes 
Nina Fedoroff 
Susan Gottesmm 
George lacy 
C..erard ~it:j 
ravid Pimentel 

Dlvid Pramer 
Thanas Pirone 
Frances Shalples 
Anne Vidaver 
Elizabeth Milewsld 

(Executive Secretary) 

A wor'kirg gI"QlP roster is att;.ched (Attachrrent I). 

J\d J-bc Consultants: 

Pol1ert. Colwell, University of calimrnia, BetXeley 
SUsan Hirano, thiversi ty of Wisconsin 

r.J.aisan F'epresent.ati vee : 

M::>rris Levin, Envirorrnental Protection Agency 
Henry Miller, FbCl:i an:! DI::ug Mninistration 
Sue Tolin, u.s. Departrrent of 1\griculture 

other NatiCX'lal Institutes of Health St.a£f: 

Kenneth Crerrer, NIm 
WIlliam Gartlanl. NIAID 

1'1be 'WOrkirg group is aivia:ny to the PAC, am its reccmmen::iations smuld not 
he o:::lnSidered as final or acceptErl. 
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Others: 

Fred Betz, Environnental Protection Agency 
Irene Brandt, RU lJ.llyam Conreny 
Marie A. Dray. AlarmacEIltical Marufacturers AS8:)ciation 
Charles J. Fl'>y. Pblsanto Canpany 
Joseph R. Fiksel, Arthur D. Little, Inc. 
Richarrl Fink, MassadlU&etts Institute of TechnolClgy 
IUan (blc'lh~r. lrrlust:rial Biotedmol03Y AslOciation 
ftlbert tee tbtz, A..tlanta Journal 
Carl Mazza, Envirormental Protection Agency 
PJ.liott A. N)rse, Ecological Sclciety of .America 
Jane Rissler, Environnental Protection Agency 
J. !)avid Salcura, Arthur D. Lit.tle, Inc. 
MarK c. Se;1al, Envirormental. ~ection 'AgencJ 
Snita Siddhanti. thiwrsityof Pittsburgh 
Zigfridas vaituzis, Environnental Protection Agency 
Patricia Williams, F-D-C Rep::>rts, Inc. 
Judith WOrtman, J!trnerican Institut.e of Bi0103ioal Sciences 
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Dr. McG:lrrity called the rooetirr:r of the Working Group on Release into the 
fuvirorrnent to order at 9:00 a.m. He asked the participants to identify 
themsel vas. 

Dr. McGarrity said four a;errla itans \toOUld be cddressed durirg the meetirg: 
(l) updates on agency activities related. to field testirg of genetically 
m:x1ifie:i organisms fran the National Institutes of Health (NIH), Environnental 
Protection 1vJency (EPA), U.S. Department of Agriculture (Usm), National 
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Science Foondation (NSF), am the Food an:l Drug Pdninistration (FM): (2) the 
guidance docunent entitle:) "~ints to D:>nsider for Sutmissions In-..olvirg Testing 
in the Ehvironnent of Microorganisms Derived by Recanbinant INA Techniques" 
(Attachrrents II ani IIIb (3) an update on the conference beirg organize:! by 
the 1merican Society for Microbiolcgy (A9f) on the effects of releases of 
nodifie:j organisms into the envirorrnent: and (4) BLl testing <x>nditions Jbr 
m:dified roicrooIganisms in greeri'Duses (Atta::hoont IV). 

UPDATES CN AGEN::'i AcrIVITIES 

Dr. Gartlaoo saM the Federal Register of Decenber 31, 1984, contains a p:-cposal 
for a ax>rdinated framew:ux fur regulation of biotechnology. '!his Federal 
Register attEmpts to prewide a concise irdex of u.s. laws relate:i to biotech-
ro1o;JY, to clarify the p:>l1clea of the ma.jor l'~latory agencies involve:l in 
reviewi.n:J pra:lucts am processes of bioteamolon', to describe a a:::ientific 
advisory medlanism fur assessment of biotechnology issues, and to explain ~ 
the activities of the Federal agencies wi.ll be ooominate:!. 

Dr. Gartland said the PecatIbinant ~ MviBOry Catmittee (RAe) ....as instituted 
in 1974 to oversee the NIH Grldelines fur Research Involvirg Recanbinant IN\. 
f.blecules. Review of bianedical researdl applications has been and will 
proOObly continue to be PAC1 s major enphasis. 

Dr. Gartland said the NIH had given approval for field testil'1J of three different 
prqx:lSals involvin;J oxganiBltS modifie1 UBin;J reccmbinant t:N1\. These IX'qx:>Soo 
tests are currently enjoined under the lawsuit brought against the NIH and 
Jl:!,p:trtIrent of Health am Hunan Sezvices (OHHS) by the F'o.lrxlation on ~c 
Trends. '!he NIH has recently ccmpleted an Enviromental Assessment (FA) on 
one of these cases (the Fcposal by Drs. Stephen LimQII am Nickolas Alnc:poulcs 
of the Uliversity of califumia, Berkeley, to field test ncdified ice nu:::leatif'¥J 
oocteria). 'Ibis FA has been filed by the NIH with the U.S. 0:1..trt of Appeals; 
the NIH is requesting the injmction be llfte:i and field testirg be allO\to'lel:i to 

: proceed ""'ile the o:::mt is considerin; the lawsuit filed by the Fo.Jndation on 
Ecxnani.c Trends • • 
Dr. Gartlam said no R)F representative is attenHrg the February 11, 1985, 
meeting of the w:>rJdng Group on Release into the Envirornent; he could rep:>rt, 
ra...ever, that t-5F is attenptirg to institute a canmi.ttee to deal with ecolO3Y 
issues in bioteChnology. 

Dr. Morris I.evin of the tpA said !PA is assenblirg a risk assessrrent Iro:Jran 
on environnental impacts of introductions of nodified organisms. me EPA is 



4 

also beginning to constitute a committee to review proposals involving environ-
rrental release of rrodifioo organiSTt'3. 

Dr. Jane Rissler of the fJ?A added that the Decenber 31, 1984, Federal Register 
contained EPJ\·s rx>licy poeition: EPA is awaitirg cament on this armOll'lCallEmt. 

Dr. Tolin of the UlD.l\ said llsm is awaitin:] canrrents on tsOO,'s p:>licy statanent 
publishErl in the receroer 31, 1984, Federal Register. She said USDA. is evallating 
w"ether it will estahlish a PAC-like review bo1y. 

rlr. Miller of FDI\ said the FDA p:::sition staterrent in the Decestber 31, 1984, 
Federal Register is self-explanatory. 'l1le ~ is considerin:J several alternative 
meth:x1s of obtaWng scientific input. in FIll\ decisions. An FO\. review cannittee 
.....,ich reseTi>les the PAC nay be instituted or the review ccmnittee may resemble 
other FnA. advi8)ry camdttees. Alternatively, the FD!\ review camd.ttee may 
have a structure saner.o.hat like RAe an:! scmewhat like other F'Dt\. advis:u:y conmittees. 

Dr. Sharples asked if an interagency coordinatirg camdttee \l,Quld al9:> be 
instituted. Dr. Gart1arrl repliEd that the tecenber 31. 1984 f Federal Register 
prop::lSes the establishment of a Biotedlnolo]y science Board: bJwever, the 
Cabinet CclUncil WorJd.rq Group is currently fUlirg the fUlction of an inter.:gency 
coordinatirg camdttee. 

POINl'S 'IO cx:tlSlDER FOR SUBMISSICNS DNOLV"IN; TESTIN3 IN '!HE ENVI~ OF 
MICRCX:)f~:W~ISMS DERIVED BY REXXloSINANl' OOA TEDiNJQUES 

Dr. Gartlam said in the future, prc:posals i.nvolvill3 field testirg of m:xlifioo 
microorganisms may be reviewoed by 8<,Jencies other than the NIH. 1he \IIoOrkil"l3' 
group slnuld, however, contirue deve1cpil'l3 this pJints to oonsider document 
for several reasons: (I) the docurrent the workirg group deve1cps may be 
useful to any other agency reviewirg field tests of genetically m:xti.fiErl 
microorganisms: and (2) a ayatEltl. of dual. review in Wlien a :r;rop::lSal may be 
subnitted to m::>re than one camdttee fur review is beirg prqx:>sErl. 'Mle RAe 
may 'he asked to review IX'O£Xl6als in\Ql ving field testirg of rrodifie:l micro-
organisms, aM this doc:ument would be useful in soch reviews. 

Dr. lot:::Garrity reviC!'ftled the history of the develq:rrent of the p;>ints to consider 
doa.mlent. At the o:::tober 5, 1984, neetirg of the WoIkirg Groop on Release 
into the Environnent, the \orOrldrg group constructed a draft document base1 on 
portions of a subgroup document deve1cped by Drs. Lacy f Milewski, Pirone, 

• 'Iblin, and. Vidaver and pJrtions of the EPA docunent enti tied Points to Consider 
. in ,the Preearation of TSCA PrenBnufacturing Notices for Geneticall~-Engineered 
Mi¢roo~aru.SItB .....,ich the EPA had sent to the ~rkirg groop to eliCl.t catment and 
to provide infocnation. Or. M::Garrity said the \t«:u:Xil"l3' group hai subsequently 
met on October 30, 1984, to continue to develcp the docunent. '!he document 
(Attachments II am III) the \l,Qrldrg group will discuss at the February 11, 
1985, rreeting is the current draft version of the £X)ints to consider. 

Dr. McGarrity said this draft doo..ment contains a Section V (Attachment Ill) 
........... dealing with risk analysis written by Drs. 'IOlin am Lacy. He suggested the 

IIoOddng group he;in by discussi.n;J this p:>rtion of the docurmnt. 
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Dr. Tolin said Section V, Risk Analysis, attmpts to offer guidance on synthe-
sizirtj am analyzirg the information requeste:i in Sections II, III, an::l "N of 
the docurrent. 'l1le nature of the m::lCUfied organism and the nature of the pro-
pose:! tests are enphasized as major CXXlSiderations. Part A, The Nature of the 
Organism, of Section V poses a question for eadl of the major sections of the 
wodtirg groop doo..utent. Part S, The Nature of the Test, of Section V requests 
a sunmary of testirg protoo:>l information. Section V does not irrlicate ho.-.r 
the prcposal will be reviewed. 
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Dr. Robert COlwell of the University of California, BeIkeley, felt prqx>sed 
Section V was a good priner. He was tralbled, hoNever, by the section' s 
declarative fonnat. He suggeste:i the larguage of PIqXlSOO Section V be softenErl 
by add.i..rg the phrases "proper aoo appropriate" am Ilif necessary. 00 

Dr. Pinentel a;yree:l proposed Section V was well th:Iught rut. He suggeste:l the 
camdttee consider substitutinl the wom "predicted" for the wom "probability" 
in Section V. 

Dr. McGarrity slggeste:i the worldrg groop be3in by coneiderirg the first two 
sentences of Section V. These sentences read as follo"s: 

"Snall-scale field testirg is a necessary IBrt of risk analysis since 
artificial envircnnents are not adequate sinulations of natural environ-
ments. However, field testirg nust rrX: be urdertaken Wltil results of 
field test.in3 in artificial containe:i environments, to3ether with careful 
consideration of the genetics, .biol03Y, am ecol03yof the nonnodified 
am the nodifie:i oJ:ganisms, enable a reaSCXlable prediction that no environ-
rrental risk will result fran the release of the nodifie::1 o:rganism in the 
small-scale test." 

Dr. Gottesnan said the larguage in the seo:::n1 sentence SlJ3gest.in:J test results 
shoold permit a reaSOll8ble prediction of "no enviromental risk" is too absolute. 
She pointed rut that s::::me risk of ldwrse environnental effects might be accept-
eble in certain oases in view of potential benefits. In additial, RAe might 
reo::gnize some cases as "trivial" am re:;[uire less strin;Jent revi&'. 
Dr. Pimentel said the dooJment Shooid not allude to "trivial cases," as it is 
OJrrently inpossible to detemdne which prc:posals would re::;ruire less strirgent 
review. Dr. Sharples agreed: she said. even if the organism is familiar, it 
sb:::Juld be evaluate::! in the context of the prcposed field test • 

Of. Pimentel Sll99ested the first sentence should indicate artificial envi.ral-
nents are "not;. fully" adeqU!lte sinul.ations. Or. Vidaver 81J3geSte1 the sentence 
shoo.ld state artificial environments are "not necessarily" adequate sinulations. 
Dr. COlwell suggestEd artificial environnents are "not always" adequate simulations. 

Dr. Carl Mazza of the EPA SU3'gested the first two sentences in Section V be 
deleted. He felt these sentences did not discuss any new concepts: the 
document IS preanble states the reasons field testin;J is necessary. 'Ihe second 
sentence cxuld be interpretoo as cat8]'orically statin;; that field testirg nust 
not be \lI'¥!ertaken until closed system testin:J indicates IX) environnental risk 
will occ:ur. 
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Dr. Miller agree::l with Dr. Mazza. He SlJ3gested the tone of the second sentence, 
if this sentence is retained in the section. should be less imperative. 

Drs. Vidaver am Tolin felt the a::ncept that artificial enviroments are oot 
necessarily si.m.Jlants of natural envi%'a1m..'tnts should be reiteratEd in Section 
V since this section is the Il'CSt inp:)rtant section of the document. 

Dr. Gottesman ~sted the fi.rst sentence of Section V be deleted. 'Ihe clause, 
''H<M!verl' field testill3 RUst not he undertaken" of the second sentence shoold 
also be delete:l. Dr. Gottesrmn reiteratErl that in sane cases sane risk might 
be acceptable in vie\<l of large benefits. If the workirg grQlP concludes sace 
risk exists, the woddrg group might irrp::)se 8ddt tional controls in the field 
test. 

Dr. Sharples said the woddrg grcup w.l.shes to 'kno,.t \\hether or not. the prc:::posed 
field test might present a risk: the largua:;e of the sec:ond sentence should 
reflect this desire. 

Dr. Fejoroff suggested the woms "risk of environrrental damage" slo.Jld be 
substituted for the words uenvironrc:ental risk. II 

Or. Gottesrmn suggested the wortl "risks" in the third sentence be ItOdified by 
the word "possible. II 

Dr. Colwell sug<Jest.ED the fourth sentence read as follows: 

"'Ihe issues addressed might incll..lde, but not be limited to, the 
follodrg : It 

Dr. Gottesrmn nove:! that the workill3 group accept three sentences nDdified 
as £011(1.018 : 

''Results of testirg in artificial CXXltained environnents together 
with careful ccnsideration of the genetics, biol03Y I ani ecolcgy 
of the nonm:.xlified an:! the Il'Odifie:i 01:9an.i.sns will enable a reasonable 
prediction of c"bether or not. significant. risk of enviromental 
damage will result fran the release of the rrodified 019anism in the 
small-scale field teat. In this section, the infor:l'l8tion r8:IUested 
in Sed:.ions II. III a.rd IV sl'olld be suntlarized to present an analysis 
of possible risks to the enviroment in the test as it is prcposed • 
'1'he issues addressed might include but rtt be limited to the folJ.or"drg 
items:" 

By a vote of eleven in fa\lOr, na'Ie cpp:lSed, an:! one abstention, the 'WOrldrg 
group accepted the propoEJe:! larguaqe. 

Dr. McGarrity calle:! the attention of the workirg group to Section V-A-l of 
Section V-AI' '!he Nature of the Q!9anism. Section V-A.-I reads as foiIOlirlS: 
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''The role of the J'lOI1I1'Odified organism in the environrrent of the test site 
is essentially understocxl. inclu:lirg any adverse effects on other organisms. It 

Dr. Fedoroff tho..ght the declarative format wcold not elicit the desired informa-
tion. Or. Sharples sUJgeste1 these items sh::luld be in the form of "fX)ints for 
consideration" rather in the form of declarative statenents. The 'Narldrg groJp 
ISJreed to this fonnat marge. Dr. Colwell sll3'gested the 'Nards "is essentially 
understood" Shooid be deleted fran this section. The worldrg group agreed to 
these pr<:p:)Sed no:li fica tions . 

Dr. Md'.arrity then dretl the attention of the workirg groop to section V-A-2 
-...hidl reads as follows: 

"Analysis of the genetic m:xli.fication (e.g., deletion. insertion, nodifica-
tion of specific IN\ sequences) would predict that the probability of 
adverse effects on the envirarrent is ION. II 

Dr. Fedoroff questioned the interrled purpose of Section V-A.-2. She suggested. 
this section as written asks investigators to give their best guess. 

Dr. Gottesman SU3gested Sections V-A-2 and V-A-3 might be combined into a 
sirgle section a::idressirg b.::Jth the genetic ITOdification am an evaluation of 
the predicted effect. 

Dr. Pirate did not feel these sections should be ccmbined. He felt Section 
V-A-2 requests distinctly different infomation than Section V-A-3. 
Dr. Pimentel said Section V-A-2 re::{uests infonnation (Xl the genetic nodifica-
tion; Section V-A-3 should request infonration on the potential effects of the 
nodifie:! ol'9anism on the envircnrent. Dr. Colwell thought Section V-A-2 
rEqUeSted information on the construction of the organism. He felt this 
section should also elicit infonnation on whether the intrcXluce:l genetic 
infonnation might be transferred to other organisms. Drs. Colwell am Pimentel 
felt ccmbinin1 Sections V-A-2 an:1 V-A-3 wruld create a very cClTplex: infornation 
request. 

Dr. FEdoroff th::Iught the dooJment shc:JUld ask for an evaluation of the p:lSsibility 
the introduce:! genetic nodification might result in crlverse effects on the 
enviroment. Dr. Arntzen tlnlght Dr. Fe:ioroff's prcposed infotltBtion I"e:luest 
WO"lld be too global. Section V-A-2 shalld sinply request infornatlon aOO.rt. 

- the oIg'anism' s stability. 
~ . 

Dr. H.Lrano Sl.gCJeSt.ed section V-A-2 shJuld request "an evaluation of the 
risk associated with the procedures used to nodify the oxganism." 

Dr. Praner frought Section V-A-2 sbJuld address the concept that the genetic 
m:x1.1fica.tion either poses no risk or presents a quantifiable risk to the 
envirorrnent. Or. FEdoroff said the genetic m:xlification does not affect the 
environnent~ rather the nodified ol:t3anism affects the environnent. 
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Or. C":J()ttesnen s~gesterl section V-A-2 shoold request an evaluation of the 
predictEd effect of the genetic rrcdification on the pr~rties of the rK>rllI'OC1ified 
parent organism in the environnent. Dr .. Colwell pointErl out that Dr. Gottesnen's 
Prqx:lSed larguage did not oontain the concept of risk. 

Dr. Tolin St.J1gested and Dr. Pimentel roved the follCMirg lallJuage: 

"Evaulation of \\hether or not the specific genetic rrodification (e.g •• 
deletion, insertion. rrodification of species rNA sequences) wculd alter 
the p:>tential for risk." 

Dr. Cblwell stggestErl the words "significant adverse effects" can be substitut.e:1 
for the word "risk." Dr. Pinentel agreed to Dr. Colwell's sll3gestion. Dr. Pramer 
seconded the motion. 

By a vote of eleven in favor, none cpposed, am no abstentions, the workirg group 
agree1 to this proposed largucge for Section V-I\-2. 

Dr. Md;a.rrity drew the attention of the workirg grwp to Section V-A-3 ....nich 
reads as follows: 

"Analysis of the tests CCX'rl.ucted wx1er containe::1. environments WQlld 
predict that the nodified organism would behave 00 differently, except 
for the kno.-m genetic ncxiification, fran the nomodifie:l organism in the 
environrrent of the test site." 

Dr. Q)lwell st..ggeste::l this section should CEquest an analysis of the behavior 
of the mJeUfie:l organism in contained. environnents in relation to the behavior 
of the nonm:xUfied parental oIl3anism in the test site. 

Dr. Fedoroff said Section V-A-3 shculd request an analysis of the evidence 
the m::xU.fiErl oIganism will not behave differently, except for the prc:::p::lSe:l 
rrodification, than the parent organism in the test site. Or. Prarrer Sll3'9ested 
for nost prcposals such an analysis WOJld be conjecture or <::pinion. 

Dr. Miller proposed and noved acceptanoe of the follodn; I.an;ua;e: 

. 

"Evaluation of re!lults of tests cc::n3uct.ed in oontained envircnrents to 
predict the behavior of the m:xUfied organism relative to its unm:xlified 
precursor. " 

Dr. Pimentel su;Jgeste:1 the won! 'behavior" be roodifie:1 by the'tll/Oro. "ecol.cgical.'t 
Dr. Tolin suggested the \IIOros "nonrrodified parent" be substituted for the words 
't1.1l'1Jl'O:JifiOO: precursor. If She etftJhasized the oontained sy&tE!l1l9 used to test the 
organism shculd be similar to the field test site: e.g., if the organism is to 
be field tested in the desert, the woddrg groop 'AIaIlt.s infotTl'lation generate1 
in contained systems similar to deserts am not data generated in hothouses. 

By a vote of eleven in favor, none cpposed, am no abstentions, the ~Ocirg 
grCA.1p accepted the nodified lal1Jtuqe. 



f"Ir. ~1cGarrity drew the attention of the worl"J.rg grcup to Section V-A-4 Wlich 
reirls <'\5 fullOf,lS: 

"A worst-case scenario (e.g., increased. survival, reproductive capacity, 
dispersal. transfer of the genetic rrodification to other organisms, etc.) 
\r,QJ!c1 preHct that no risks greater than th:>se caused by the oorm:xlifioo 
organism will occur." 

Dr. FErloroff said she did r¥X. mderstarrl the legic of rEquestin; a weISt case 
scenario: \toOlld the investigator construct such a hypothetical situation to 
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prove it \IIOUld not 0C0Jr. She tl'ought this rEquiranent would bias inY'estigatDrs t 
resp::>nses. 

Dr. Colwell said Section V-A-4 slould rEquest an e.raluation of the p::>ssibility 
of adverse effect rather than an att8!pt: to concoct a worst case scenario. 

Dr. GotteSlTBl\ frought requestirg a worst case e.raluation would create troblems: 
saoeone will always conceive of a different \o.Orst case scenario than the invest-
igator or the \t,OrXill) group. 

Dr. Pimentel pointai Olt that the ~A uses weISt case analysis in evaluati..n3 
pesticides or toxic substances. He said this exercise provides useful infb.nna-
tion arrl perspective. 

Dr. Prarer p:>inted out that evaluatirg field tests of mcxlifie:I organisns differs 
frcm evaluating the effects of pesticides or toxic dlemicals. Pesticides gener-
ally present real risk: field testin:; of JOOdifiErl oIg'anisns Fesents an eva1ua-
tim of hypothetical risk. He thought using the words "worst case SC'encU'io" 
~ld create anxiety am invite inUviduals to erqage in creative imagety 
attempes to discuss risk. 

Dr. Hllier said worst case a::enarioe ,lrovided useful infonnation in sorre risk 
evaluations. He gave as an example the calculations perfbz:merl at the ~adena, 
California, conference in 1980 on maximum potential foreign .[1"otein p:oduction 
by an engineerErl microo~sm. [Executi-...e Secretary's Note: '1he Workshop on 
Recanhinant nlA Risk Assessment was held on Ap:'il 11-12, 1980, an:! 8!Dnsom 
by the National Institute of Allergy an:1 Infectious Diseases.] Ik'. McGarrity 
said nany additional factors must be considere:J in elalua.t~ environnental 
releases of engineere.i organisms than ....ere c:onsidere::t by the participants at 
the Pasadena meetin:J. 

nrs. Fe:10r0ff ani Gottesnan 8u::JgeSte1. the section referrirg to the worst case 
SCE>.nario be deleted fraft the doc:unent. tr. Fedoroff noved that Section V-A-4 
be deleted. Ik'. Pirone aeoorded the lOOtion. By a vote of seven in favor, 
three q>,lX)Sed, arrl one ab9tention, the -...orldrg grcup agreed to delete Section 
V-A-4. 

Dr. McGarrity called the attention of the \rwIOrkirg group to the section 
enti tIed 'Ihe Nature of the Test. Dr. 'lb1in said the construction of this 

'-' section parallels the c:x:n;truction of the section 'Ihe Nature of the Organism. 
Dr. 1blin said Section B of section V r91.uests infomation on the conditions 
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of the trial. It asks ha;...r the test site WiS chosen arrl designed and b::lw these 
considerations will minimize risk. She said Section V-B-l reads as fbllONS: 

"'!he test site is of limited size or area am is reas:>nably is::>lated 
fran potentially adversely affectED ecc.'l:Iystens." 
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Dr. Fedoroff suggested this section of the docuIrent should ask: the investigator 
to defem the moiee of site. Dr. Miller s~stED the larguage of Section 
V-9-1 should read as follOlNS: 

"Justify the selection of the test site with respect. to its size. location, 
isolation. ete. II 

Dr. Alan <bldharmer of the Industrial Biotedmolcgy AsSJciation (lBA) asked if the 
-...orkirg group 'WOUld impose a geographical restriction on test sites. He thought 
EPA docurrents do not. specify this type of restriction. Dr. Rissler said the 
locatioo of the test site will l:Je of concern to EPA. 

Dr. C'ol~ll said the 'WOI'k.irg group '.oO.lld like to knCJ.\1 the lOOl!ltion of t:he test 
site. T.r. Sharples said the Wlrkirg gro.JP \OJld evallBte b:M site selection 
factors contribute to minimizirg risk. Dr. Pramer said Section V-B-l srould 
ask the investigator how risl<: ne.nagerrent considerations will infllJ'!nce test 
site selection. 

Dr. Pimentel. 11'D'Y'ed that the \lIOIkirg groop accept i:k'. Miller's J;rq:::osed 
larquage for Section V-B-I. 

Dr. FErloroff 8l11'::J9E1sted the abbreviation "etc." be replace:! by the 'WOms "other 
relevant factors. It CI::'. Q:)l~ll sugggested the "etc." be replaced by the phrase 
"other factors relevant to risk. It The 'WOItdrg group agreEd to the J;rq:lOSe::'l 
larguage by a vote of nine in favor, none opposed, am. t;w:) abstentions. 

Dr. Tolin said Section V-B-2 addresses p:>ints of plrtic:ular .imp:>rtance in intro-
ducing the test rraterial. RIle felt three imp::>rtant issues W!re = (1) the applica-
tion met:h:x'f; (2) the time of application: ani (l) the introduction p:ot:..ocols. 
Section V-B-2 reads as follows: 

IIIntrOOuction pl:"ot:ocols are designed to decrease aDf pJtential non-target 
effects of the nodified organism." 

Or. Faioroff said this section 8::)licits infonnation on the features of the 
int.ttx1uction protocols that 'WCII.lld minimize or eliminate adverse effects. 
nr. Pimentel thought Section V-B-2 slDuld d:i scuss the design of the introduction 
protocols ard request a justification of o.,frrJ the desi<}1 of the intro1uction 
protocols \olOUld re:iuce risk to the environnent. 

Dr. Gottesrran asked Wtether Sections V-8-2 and V-B-3 could be canbined. 

Dr. Fe:'ioroff did not. think Or .. Gottesman's Jrqx>Se::'l 8plroach would simplify the 
larguage of the request. 



---
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Dr. Miller sUJgested Section V-B-2 might read as fbl101NS: 

"Justify the selection of introduction rrotocols with res.f:1ect to fOtential 
environmntal ef.fects." 

Dr. Cbl~11 suggestEd the w:n:us "adverse effects" be sthstitutEd for the 
\t.Ords "envirormental effects." 

Dr. ('«tesman agreED with 1l:. Fe1oroff 4 s suggestion that section V-B-2 soould 
attmpt to determine how the introduction p:ot.ocols would reduce risk: she 
ROVed su:h larguage. Dr. Pramer secorde:J the motion. 

Dr. Joseph Fiksel of ArtlH.Jt" D. Little, Inc., aske:t if this section addresses 
W1.ether the nature of the test limits lIldesirEd oonsequences. 

Dr. Elliott t'brse of the Ecological &:.x::!iety of America p::>inted out that organisms 
are not the only targets that might be affectEd by' released substancesr gro.md. 
water or soil, for example, might be expose:t. 

Dr. Rissler p:>inted cut that rr. Faioroff's lan:;uage did not imply introduction 
protocols would deal with ex.p:::sure. 

Dr. FEdoroff said maximizirg exfOsure of m::xllfiai organisns in field tests 
will not necessarily maximize hazard. 

Dr. Susan Hirano suggested the best fuIJDat fur this section is a slort p:-eanble 
followed by points of consideration. She suggested Section V-B should read as 
follows: 

tlDiscuss the fbllowin:J specific features of the exper.iment that are designErl 
to minimize p:Jtential adverse effects of the nodifiEd organism: 

"I. Test site, location am sizer 

"2. Introduction protooois r 

"3. ~ulation size ard reproductive capacity: 

"4. Elrergency procedure fur aborting the experiment: 

"5. ProceOures conductEd at the tenninatiDn of the experiment. 

'I1ie w:Jrldn:r group agreed with this suggestion: Dr. Gottesman witb:irew' her 
earlier notion. 

Dr. Tolin suggeste:1 the point referriOJ to p::>pulation size attanpts tX> elicit 
infomatic:n on the effect:. of the initial inoculum. She said the size am area 
of the test plot am the I'I..lIfber of plants or other target oIganisms in the test 
plot:. are alS) imp:lrtant oonsiderations. '!'he prOIXlSOO lan:ruage should read as 
follONS! 
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"The Nature of the Test 

Discuss the fiollowing specific features of the experiment ~t are 
designed to minimize p:X.ential adverse effects of the nodified organism: 

"1. Test site, location anI area; 

"2. Intro:luction protocols; 

"3. Nunbers of organisms am. their ec:pected reproouctive capacity; 

"4. Errergency procedures for aborti03 the exper.i.rrent; 

"5. Procedures corrlucted at the termination of the eKperirrent." 

By a vote of thirteen in favor, none cpposed, arrl no abstentions, the worJciI11 
groop accepted this prcposed larguage. 

Dr. McGarrity then asked the workirg qroop to canrrent on Parts I, II, III, arrl 
IV of the doa.urent. 

Dr. Colwell wishe::1 to ecparrl Section lV-B-3 of the doo.Jnent (Att.a.chnent II) 
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to in:Ucate the nodified organism c:o..tld be disseminatEd by biolO]'ical organisms 
as well as by physical neans. He su;gested Section IV-a-3 might read as foll(7.rlS: 

"Dissemination routes of the nodified organism includirg physical transport 
(air, wirrl, water, soil) as well as incidental dispersal by herbivores 
predators, pollinators, arrl other nobile organisms." 

Dr. FEdoroff ROved acceptance of this l&nJuage. Dr. Sharples seconied the 
JTOtion. Dr. Fedoroff felt, however, that the larqucge was lag an::l carplica.ted; 
she questionEd whether the ex:anples CCllld be deleted in order to soorten the 
section. 

Dr. TOlin felt the ecanples sbJuld be deletOO; she pointed out that soil 
~ludes both biotic a.OO abiotic «eans of transp::lrtirg the m:xUfied organisms. 
Scme of these biotic means of transp:)rt are nX, hcJ...oever, "nobile organisns." 

Dr. ClONeS suggested the investigators be pennitted to detennine 'fAlat infoma.tion 
sh:::xJld be suppUErl in response to a specific infotmltion t"e:Iuest. He su:Jgested 
tl),e phrase "where appropriate" be added in the document. Dr. Colwell questioned 
whether the revie.f process might be delayed if the investigator did not initially 
supply information crucial to the review. 

Dr. Frooroff called the question. By a vote of twelve in favor, none cpp:>aed, 
am no abstentions, the question was called. 

By a vote of six in favor, five cpposed, arrl one abstention, the workirg 
group accepted the follcw.i.n:J substitute larguage for Section rv-s-3: 



"Dissemination of the rrodified organism by wirrl, water, soil. nobile 
oIganisms. am other means ... 

Dr. Pirrentel suggestErl scme ex:anples of .iJmeiiate surroun:Urgs such as "crq>, 
pasture am natural environnents" be added to the larguage of Section IV-A-2 
which reads as fol~: 

"Provide inforrration includirg diagraJ'M of the ec:perirrent:al location 
and the i.mTediate surroundirgs. Describe characteristics of the site 
that WClUld influence containnent or dispersal." 
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Dr. Tolin disagreed~ she felt offerirg exartples of possihle inmediate sur-
ro..tniirqs predisposes investigators to c:werlook i.npJrtant facts such as the 
location of dtNel1l1l38 and superhighways. She SlJ3gested the l.arguage as written 
is adequate. Dr. Prarrer agreed with Dr. TOlin: he felt the nore specific the 
la..rguage of the III'Orkirg grcup <ha.Dnent, the nore likely the information provided 
by the investigator will be biased an:) limite:1. Dr. Arntzen agreed: he felt 
too specific a 'WOrldrg groop document will restrict the investigator' s view 
of the prqx:sal. Dr. P1rrentel cgreed with these azgwrents an:) wit:tdrew his 
prcposal. 

Dr .. Vidaver su:Jgested the 'WOld "strain" be delet.e:i fran Section IV-A.-3. She 
felt in ITOSt cases the investigator would be doirg well to slnply identify the 
talt}et OI9anism. Dr. Fe:1oroff noved the word "strain" be delete:1 fran Sect:.ion 
IV-A-3. 

By a vote of t:w'elve in favor, nate q:>posed, am no abstentions, the worldrg 
group agreed to strike the word "strain" fran section IV-A-J. 

Dr. Hirano sU3gested Sect:.ion lV-B shalld be rroved to another section of the 
docurrent. As Section IV-B deals with contained system testirg. it should 
either be under sect.:1on III or sl'ould be the first topic in Section IV. 
Dr. Clo.tes a;lreed: he said the position of Secticn IV-8 and the words .. that 
sinulate field oorrlitions" pre:Usp::lSe to oonfusion. He also t:.hoI..ght this 
section shaJld address detection am m:>ni.torin;J sensitivity issues. 

Dr. McGarrity pointed out that Section IV-D requests inforrration 00. narltorin:J 
in the field. 

:. Dr. Miller su:JgestEd the title of Section IV sbJuld be: "Prq:.losed Field Trials:" 
~ agreed rurrent Section IV-B should be noved to Section III. 

Dr .. ToUn n.ove:i that Section IV-B be: the first topic in SelCtion IV; this 
section should be: entitled Prefield Trial Considerations. Dr. Miller seconded 
the not. ion. 

Dr. Col'N'ell slJ3gestEd Section C of Section rv-c sh:Juld have a title sud!. as 
O::Xltainrrent. Dr. Tolin ac:x:epted this proposal as an amerrlment to her notion. 



.---- . 
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']"he workirg groop then vote:l on the motion to change the IX'Sition and title 
of Section lV-a arrl to add the tiUe Containment to Section lV-C. By a vote 
of eleven in fa\lOr. none cpposed, am no afiStentiOflS, the 'NOrkirg group 
accepte.i this notion. 

Dr. Col~ll s1.ggeste::! the 'WOrd "J"l.Ulbers" be substibJtoo. for the word ManountS" 
in Section lV-A-l. Dr. Praner nove<! Dr. Colwell's s\J3gestion. By a vote of 
breI ve in favor, nme cpfX)Sed, am. no abstentions; the workirg groop acceptErl 
this rrotion. 

Dr. Vidaver st.ggestErl a rEpJrtirg period be included in Section tv-D, Mcnitorirg. 
She thcn:.:Jht apprcpriate a rEqUirement that the investigator report to the 
\\,QrKirg groop or to RAe 120 days after termination of the experiment. 

Dr. Sharples SUJgested the workirg groop docurrent might state RAe \ItIOJld set 
reportirg periods on a ca.se-by-case tasis. She suggestoo. the phrase "acoordirg 
to a schErlule attached with the approval" might be added to Section IV-D. 

Dr. Tolin m.::>Ve:1 that the phrase I+acoordirg to a sc:hooule spec1fioo by RAe at 
the tiJre of approval M be add~ to Section IV-D. Dr. Miller seconded the notion. 

By a vote of twelve in favor, none tpp::lSed, an:! no abstentions, the woIidrg grD.lp 
',-", approved the rrotion. 

Dr. Col~ll asked. whether Section rr-C-I might 'be exparrle:l to rea:'! as foll~: 

"Host rarge, includirg native as well as cultivate:l or danesticated hosts." 

Dr. Vidaver felt inclldirg such larguage would bias the investigator's thinkirg 
ani limit the types of infomation the investigator would subnit; the term 
'1lost. rarge H inclooes plants, aninals an:3 other microorganisms. Dr. Miller 
t:ho.:J;Jht the iA'Ye!ltigator shaJld be aware of the host ra.nge of the n:cdified 
o:rg ani sm. Dr. CoI\\!ell drcpped his suggestion. 

Dr. Pramer wondered W1ether Section I, ~, should ask if alternative 
rrethods of adhie.rirg the ecperimental. ob)ectl.wS exist. Dr. McGarrity said 
traditionally the RAe has not considered W1ether alternative means might. be 
errployed to attain the Clbjective. Dr. Gartlan:l said in field testirg cases, 
hcwever. the workirg group aId Me might wish to consider risk ~ement 

: tradeoffs. 

Dr. Sharples asked Dr.. Gartlard ....nether this type of infottnation ~ld be 
useful if the NIH wre re:;JUired to file EAs under the National Environrental 
F\olicy Act (NEPA). Dr. Gartlarrl said alternative metllods of CliC.'hievirg 
the experimental goal are not:. rEquired in EAs. 

Dr. Tolin suggeste::f the phrase It includirg potential benefits" be included 
in the larqu.age of Section I. 

Or. Miller st:ggested italicizirg the follOfdrg sentence in the doolrrent t s 
prea.nble: 
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"Information on all these points will not be necessary in all cases 
but will deperrl on the prcperties of the parental organism am the 
effect of the nodification on these prqlerties." 
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Dr. ClOft'es said Section IU-<:-S is not clean he asked ...tlich ecolO)ical 
characteristics are beirg referred to in the statement , ••.• sum as those listed 
in Section III alxlve." He sLggesterl section III-<:-S sh:Juld read as follOoolS: 

"Frequency with loA1ich pcpulations lU'ldergo shifts in important ecx:>l03ical 
characteristics such as t;lv:)se liste1 in Section IU-C-l thro.l3h Section 
III-C-4 al:x:>ve. to 

Dr. Cla...es asked \oohat "carriers of pat:h::xJens" refers to in Section III-C-3. 
That section reads as foll~: 

"Pat.ho:]enicity, infectivity, tOXicity, virulence, or carrier of patlngens." 

Dr. Vidaver suggested the word "vector" shruld be added to Sectic:n III-C-3. 
''Vector'' has a specific meanirg in path:Jgenicity a.m that meanirg should be 
included in this section. Dr. 'Iblin explained that a vector mi.ght be either 
the plasmid or virus carryirg the reoc:nbinant J:W\, or the carrier of a pat:h:qen. 
She sl.ggested the \r,Ord "vector" used as a carrier of a pathogen be included in 

.......... this section. Dr. Arntzen noved the four different su:Jgestions by Drs. Tolin, 
Miller, am CICJ.tJ'eS. Dr. Pramer seconded the notion. 

By a vote of eleven in fa\lOr, none qlp:::lSErl, ani no abstentions, the worldrl3 
group accepted the rrotioo. 

Dr. Vidaver suggestErl Section II-B-2-b be nodifie:1 to read as follows: 

"Describe the method of introduction of the vector carryi~ the insert 
into the on;anism to be m:::dified am the procedure for selection of 
the nodified organism." 

Dr. Sharples rroved the prq:o;ed larguage. Dr. Fedoroff secorrlErl the rrotion. 
By a vote of eleven in fa\Or, none cpposErl, an:! no abstentions, the workirg 
group accepted the rrotion. 

Dr. MUler said he wishErl. to Md an asterisk to the ~rld.rg groop docurrentr the 
: asterisk \oIOUld indicate the workirg group dowment ~ld not apply to protocols 

wh¥:h are beirg reviewed by other c.:Jencles. He felt worJdrg 9rooP reviews 
wo.Jld be duplicative and urmecessary if the protocols are already bein] adequately 
reviewed by another agency. 

Dr. Sharples did not think the workirg groop sh::luld discuss this issue. Such 
an issue might be discussEd by the RAe, rut wo..tld ultina.tely be decide:! l::7:f the 
Director, NIH. 

"-' Dr. Miller Sl.J3geste:! the worltirg groop could recamerrl his prcposal to the 
Director, NIH. 
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Dr. Gartland said the NIH is intendin3 to propose in a Foo.eral Rf33ister 
anno.,mcerrcnt that the NIH will not review pr<:posals beirg reviewed by other 
agencies. He pointed oot. haNever. that the Cabinet Council in its proposal 
for coordinatirIJ review of biotechnolc:gy prcposals has irrlicated a prqXISal 
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l1l3.y be reviewed by nore than one review' group. He thClU3ht Dr. Miller' s concerns 
\o,QJld be ajdressed by these activities. 

Dr. Miller said he wanted his prcp::::lSal on the record.. 

Dr. Levin felt Dr. Miller's proposal was ootside of the purview of the Workirg 
Group on Release into the Environnent. He also questioned heM RAC ~ld determine 
the review beirg ccx-rlucte1 by another (l3ency was ade<:J.uate. 

Dr. McGarrity said Dr. Miller's proposal would require a revision of the NIH 
Guidelines. He said RAC procedures for amen:lirg the Guidelines WOJld have to 
be follcwed: therefore, the larguage proposed by Dr. Miller coold not at this 
time be added to the wodcirq groop p:>ints to consider doo.ment. 

Dr. Miller said the workirq groop could irrlicate support for the concept that 
\rtOrkirg grrup revi80lS sh::xIld not duplicate revie..rs performed by another agency. 

Dr. Gartland pointed out that the Fn\ sUPP'rts the December 31. 1984, Fe::1eral 
RE9ister. He questioned why Dr. Miller was prcposirg an action which might 
contravene that Federal Register notioe. 

Dr. Mazza «3reed the WoEkirg Grwp on Release into the Environment was not the 
appropriate forwn to diSOlSS this issue. He felt the cabinet Council Workil'l:J 
Groop was reviewirg st..K::h issues; aOO he did not think the worldrg groop should 
att~t to bias that process. 

Dr. Tolin rx:Jte:i the points to consider docwrent is an attenpt to offer guidance 
to investigators \lotto wiah to subnit proposals for reviE!'W'. All the considera-
tions included in the dcx::.unent are of a scientific nature. This document will 
be useful to any groop in any a::Jency revi.ewi~ field testin:J of nodifie:i micro-
organisms. 

Dr. McGarrity noted that two nore items rertained on the worldrq groop agerrla. 
He suggested the workirg group folla,., one of two alternatives: (1) the \rtOrkirg 
gro.1p could ~te on Dr. Miller's prq>osal: or (2) the "-'Orlcirg grOlp coold 

. slJ']gest Or. Miller officially notify CRm by letter of his concerns. 

The workirg grrup votEd (X1 the prcposal offere:l ty Dr. Miller. By a vote of 
three in favor, five cpposed, and foor abstentions, the workirg grOlp refuse1 
the notion offere:! by Dr. Miller. 

Dr. Mc.'Garrity said the points to CQ'lSider document wcu.ld be published in the 
Federal Register for thirty days of public cc:rrrrent and presented to the RAe at 
the May 3, 1985, rreetirg. 
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[Executive Secretary's Note: The doc:uIrent "Points to Consider for Subnissions 
Invo1virg Testirg in the Envircnnent of Microcu:ganisms £:erived by Recarbinant 
DN1\ Tedmiques" as ooopted at the February 11, 1985. meetirq is a~rrled to 
these mirutes as Attac't1zmnt V. J 

Dr. Pramer said nine scientific societies am seven federal a;Jencies were 
c:ocperatirg with the ASM in otg'anizill3 a conference to examine the .inpa.ct of 
deliberate releases of genetically rrodified organiSlt\9. He said the meetirg 
will be held June 10-13, 1985, in Philadelphia, Pennsylvania. Participation 
will be limited to 150 irdividuals. 

The meetirg will prcrluce a Sl..ll:'ltraty for a non-tec:hnical audience; the steerirg 
camdttee has etployed a professiooal science writer to produce this sunrnary. 

BLI a::tIDITlOOS Fm c;REENWSE TESTIN3 OF MICROBfl) 
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Dr. McGarrity asked Dr. Mazza to present his request (Attactunent IV). Dr. Mazza 
said guidelines for BLl grOilrth ca:ldi tions for plants in greenhouses hOO been 
develcp:rl arrl adopted by RAC. He asked the working group if these guidelines 
coold be appliei to greerhouse testirg of genetically ncdified. microbes. 

Dr. Tolin said she and Dr. Mil~i had generated. the guidelines for BLI con:ii-
tiona for testi.rg plants in greerhaJaes lJoy utUizirg infonnation 00 greemouse 
con:lltionsfran previoo.s Federal Registers notices dealirg with rec:x::mbinant 
1N\. '!his larguage was subsequently offered to RAe an::l accepted. by that carmit-
tee. '!his la.n:;uage, ho;...oever, ooly applies to plants. It does not cover green-
rouse ccnsiderations for testirg micrdbes. 

Dr. McGarri ty ~ested a subgroup of the workirg group might attercpt to 
address this issue. '1l\e worldrg group agree:1. Dr. McGarr! t:y asked Drs. Tolin, 
Vidaver, Pirone. lacy, and Mila-lSki if they 'WClUld attenpt to deal with this 
issue. Dr. Milewski said she would contact these irrlividuals at a later date. 

Dr. McGarrity adjoo.rned the meetirg at 4:05 p.m. en February 11, 1985. 

Respectfully sub:ni tte1, 
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Attachme~'II - Page 1 

roINTS ro <X)NSllER RlR stJDMISSI<xS IN'JOLVlt-rl T£STltC If;'l '11-1£ fNVIRN1fN1' 

CE' HICR:X)ICA.NISM> I:ERIVED BY ~ t'.NA. TfXlfNlOUES 

Expu:imc.nts in this catec;ocy req~re spe~fic: review by the Re<xr:'binant. t'Nl\ 

Mvi$OCY Camd.ttee (RAe) an:! appt'OVc!lls by the National Institutes of Health 

(NIIf) a.n:I the Instibltional Biosafety Ccrrmittee (lac) be.fot"e initia.t.ion. 'lhe 

IBe is expected to IMke an independent evaluat.ion althouqh this evaluation. need 

not oc:o..tr before o::xwidera.tJ.on of an expet'ir.ent by the PN:.... Relevant infotl:'la-

tion on the pc;oposed experil.tents shou.Ld be suWtt.ed to the Office of P.eo::xrbinant 

eN\. Activities {OPOP.). "l"he obje<:t.ive of this review prooedure is to ~uate 

~ potential. environ:rent.al. effe<::ts of testing of mic:toXganisms that hAve 

been m::ldified by re<XrCbinant. OOP.. tilChniques. 

'these following plints to CX'.¥1Sider -have been developed by the r.w:: Wot1d..ng GroJp 

on Release into the fhvirounent as I. auggested Ust for scientists preparing' 

pt"OpOlS4ls on envi.t'orml!ntal. testi.ng of mic:roorganisr.tS" including vi.r:use.s, thAt 

have been aodifie::1 "sin:J reo::;ubinant all\. tec::hniques. The review' of prcposals 

for envUoc.,ental. test.:f.nr;1 of m::xlified oz.va.nisms is be.ing done en a case-b::-case 

basis because the rang. of p:::!Ssible or:qanisms. appUeat:J.ons" and environments 

i.nd.ieate that no st:a.ndl:lrd aet of p::'OCedures is likely to be apprcpd.ate in all 

clrcumst.a.noes. ti.':lwllaYer • .are cc:nC:cn oonsJderatJ.ons alJ.a;l the ecnstruCtion of . . 
'lp:)1.nts to ccntd.der such as those below. In..5:,,:'mation on all these points ~ 

ncX be necessary in all cases but will depend on the prclperties of the parental 

ocsanisrn and the effact of the ncdification on these properties. 

m....E'ASE INtO "1liE ENVI~ 
WlR.KItC CRXJP CM.fT 10/30/84 
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Approval of sr:\ll.l-sca.le field tests will depend upon the results of labon.tory 

ani greernouse t.est.i.n:J of the pccperties of .the nodified or;gan.i.sm.. We antiei-

p1.te that ncnitorirq of 5C'IiIll-sea.le field tests ...,ill pcovide data.. on environ-

mental effects of the ItOdified. Ot.'9anism. S\fd\ data r2)4.be a nece:ssar:y pillet df 
. . 

the consideration of requests wr appcoval of larqe-sca1e tests .ard o:::::ntt'ercial. 

applica tions. 

t. S~ 

2 

Present a stmr.ary of the P:q:x:lISed. trial includirq objecti'YeS. significance. 

a.n:l justification fbr the request. 

II. Genetic Considerations of t<bti.f1ed Organism. to be Tested. 

A. Om.r.act.er:istics of the Nt:xm::dified Parental o:san.ism 

1. Infot'n'lllt.ion on i.dent.i.f'ication .. taxoncmy, source, am strain. 

2. Into.t"m1:ltion en orga.n.i.sm·:II rept'QduCti... cycle an::1 capi!d. ty fbr 

sen-rtic: transler. 

B. M.>lec.ular Biolm of the M:x1i.fied. ~anism 

1. Intl:O:!uced Genes 

a. Source aid fm.d:..1on of the IN' sequences used to m:xU.fy the 

organism to be tested. in the environne.nt. 

b. Identification. taxo.ncmy. sourc:e~ ard strain of orqanism 

donating the DNA. 
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2. Construction of the f"bdifiEld OrganiSr!'l 

a. Describe the meth:xt(a) bf Wlich the vector wrth inseetC.) 

has been OX'IStNcted.. Include diagrams as appt'Opriat.e. 

b. Describe the meth:xl of int:.rcduction of the vector carrying 

3 

the insert. into organism to be r:odified: descri.be the pcocedure 

for selectiOn of O'9ani.sms. 

c. Specify the ancunt ani nature of any \leCtOr and/or donor t::'N.:I\. 

rene.ini.ng in the nodifi«l organism. 

d. Giw the laboratory c:onta.i.nnent. oondit.ions .ped.fisi by '7he NIH 

Ciuidellnes for the m:xl1tied organism.. 

3. ~tic StabilitI and !;Xpression 

Present results an:! inte.tpretatJ.on of p:-eli.mi..nary tests designed to 

treasure genetic stability ani expression of the introduced DNA in 

the no1i.fia1 Ot9'anism.. 

III. Envi..t:alrental Cexlsidention.s 

. 
The 'intent of qatherin; eooJ.o:riea.l lnfor:mation i. to ASsess the e£tects 

of 8urvivaJ." rep:'Oduct.f.on.. and/or dispeaal of the acdi.fied organism • 

.. I, Foe this p.arpoae .. il'1foC'mi!ltJon .sh::lulcl be proY'id.ed \oohere p:::lIIIsible and 

epprop.r:iate on. (1) relevant. ecological.. cha.rac:t.eristics of the ~fied 

OC'9Anism; (ii) the QOrresp:~n::Uog characteristics of the r.:oditied organism: 

and (iii) the physiological and ecolOCJical role of donated genetic sequences 
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in the donor and in the IfOdified organism(s). For the. folla...'incj point!l, 

provide infol.1Mtion """'ere fOSsible ani at?!X'CPciate (Xl the n:::nrodified 

O~SlQ ani a pa:-edic::t.ion of any change that r:ay be elicited-b;( the 

IrOdi fi.c:ation. 

A. !hbitat and Ge£3r!Phlc Distriwtion 

If. Physical and Olemical Factors \oIhich c:an Mfece Survival, R!Productic:n# 

and Dispersal 

C. Dialogical Interacticns 

1. Host ra.tqe. 

4 

2. .Interactions with &I'd effects (Xl other ot'9a.nisms in the envl.J:a"lment 

including effects on C'Cq:letitors~ prey, hosts, synbicnts, predators" 

parasites" .cd pa.t:h;)gens. 

3. Patl'oqen.icity. infectivity. toxicity, vir:ulence" or carrier of 

path::lgens • 

4. 

s. 

Involvement in btO:Jeochemical or in biolo:Jical c:yc:lir¥J prooesses 

(e.g., cd.neral C,r":1ln:.J, cellulose .n:1 lignin degradation, .. nit1::Cgen 

fixation, EJEiIst..icide ~tiDn). 

Fr«tuency '<dth ..nic::h pcpllations unde~ shifts in inp:)rtant ec:olo;-

kal characteristics such AS t:rose listed in Section III above. 

6. LiXellh:xd of ex:d\a.ngre of f}eIletic infot:mAtion between the rrcdified 

oC94nism and ot.her organisms in nature. 
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IV. Trials to be Conducted 

A. Conditions of the Trial 

Oc5cribe the trial in'loOlvin; release of the rcxiified organism into the 

enviconr.ent t 

1. Arrounts of Ol'9anisms an:! r.11:~ of application .. 

2. Provide infbOlUti+n inc~udirq ~grams o~ the experimental location 

am the ir.m:diate surrounclirqs. Describe characteristics of the 

site that would influe.nc:e containment or dispersal .. 

3. If the rrodifiEd organism has a taz:get ol'9anism. provide the 

following: 

b. The antic::i.pate:i mechanism and result; of the interaction bebveen 

the released microorganism am the t&l.'get OI.'9anism... 

B. Provide data. related to any antic:ipsted. or l1Onantic:ipated effects of 

the m::x1lfie::! mic:nxx:ga.ni5l"l on tal'get an:! n::::nt:.a..l'get o['g'anisms fran: 

mic::x:o::os.rn. greenhouse. and/or gro...'t:h chanber experiments that, s.1r.ulate 

trial oorditions. tbe ceth:;)ds of detection and sensitivity' of aa,rrpling 

t;ectuliques and periodicity ot! sar.,?1.ing should be indicated.. These ... -. 

sbJdies srould include assesStn!nt of the follo..n.rg items: 

1. Survival of the m:xIified ol"CJ<Ulism. 

2_ Replication of the m:xli.fied organism. 
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6 

J~ Disseminat.ica routes of the nodifie::1 organism., 

C. Indica te o:::.ntai.rrrent [X"ocedures in the event of accidental release as 

veU as intentJ.on.al relealJ!je and ,prxx::edures for errergenc;:y termination 

of the e:xperilrent. Specify access ard security measures fbr the area(s) 

in -..hic:h the tests will be perfbrmed. 

D. M::lnitoring 

Describe It'Onitorirq prcx:e:!ures an:! their Urnits of'detection for survival# 

dissenU.natJ.on.. ard nontarget interactions of the rrodified microor:ganism. 

Incllrle periodic:;ity of sa.rrpUrq a.rd rationale mr nonitori...n:J ·procedures. 

Collect data to o:::mpa.re the m:x1lfied organisms with the norr.odified 

I:U.Crool;9a.nism ftost similar to the m:xU.fie:1 organism at the site of the 

trial.. Results of r.aUtor"ing' stoJl.d be subnitted to RAe. 

v. Risk Assessr.ent 

Sl...Iri'mlrize risk assessnent o:nclusions a.rd justification fbr safe oon::iuct of 

3Lf7 
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'115 REl1JVF.D F'OCf1, 8OTI'CX1 00' PfVjE 1. PNZ 2. MlD TOP OF' PPGF: J' OF 10/5/84 DPAFl': 

For the eva.lua.tion of the risk ass:x:iated with the release of .. a re<Xl,binant. r:tU\ 
.. 

CXlO.taini.03' Ol::'91tlisnt in.to the enviroc'lt'Ent, the pcobabilLty of an adverse effect. . . 
will b: the pcoduct of the (roblbillties of ~ of the ·follo.oi..rq three factors. 

The special a.ttention. given to recad:linant ONI'\ cx::ntaining orqanisms is based on 

the as~Utpt.ion· that the organism beirq considered did not exist before 'in nature 

ard. therefore. rra.y have sore ,lZlexpected properties. If the orgmisrn is 

essentially identical. to one fuund in nature. then it can be treate:::i in the 

same way as the natural analog. 'the Guidelines for Research Inwlving'Reoarbi-

nant I::Nl\ MJleQJ1es exeropt cert..a.in ocqanisms frcrn the requirem:mts of the GW.de-

lines because they represent variants Wdd't may arise by natural neans (see 

5ectioos III-D-2. III-o-J. ard 1I1-0-4). 'l11us. w-tlle all experiments involving 

release of reccrrbinant.~ o:xlta.ini.rq organi~ ft'IJSt. underso NIH revie"" (under 

Section 1II-A-2). the pr;obs.bility of 4 lnique organism bei.rq loaned srould be: 

relatively low for those ot"gattisms \ohich meet the requirements ot Sections 

111-0-2. 111-0-3, and 111-0-4. 

\'bat is the protability ot the estabUshrrent in the envirarrent of the reo:::rri:;)i-

'-. nant organism or the reccrrbinant ~ it OXltains. Survival of the organisr.l~ 

stability of the inserted CNI\, am ability of the QJ:9anism to qro.l ard ~te 
A h 

with other orqanisms wUl all be relevant in determi.ni.nq this probability 

value. In addition, the possible mechanisms for transfer of the reo:ltbinant 

lNA to other organisms and the avai1abiltiy of those organisms at the release 

site will. be i.r.p::)rt.ant.. Finally. the runt>er of ot13anisms to be released ...-ilL 

help <:Set.ermine ho.f stability and transfer information should be interpreted. 
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What is the probabili t.y of the orqan,isnt or a product of the organism causing 

harm? fUr thi.s considera.tion# one stould assume that establi.shnent. in the 

environrne:nt has occurred. "l1\e probabiUt.y of MOll can be estims.ted from an 

analysis of the k.no;.in pt'C{lecti.es of the pe.r:ental um'Odifie1 ott]anista. ani an 

infoane.:! jooqer.ent abOut. the role the intr::cdur:ed mlt-erial is likely to play 

in dla.cqil'9 t:rose pr;"Cperties. Results ~ laboratory ard greenhouse tests 

will serve as the first tests Qf a predict.ion# bJ.t results ft'CX\\ preliminary 

field tests will be the best test fCc unexpecte:1 O'.JOSequences-
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POSSIBl...E lNSERI' FOR END OF FIRST 'I, PPGE 1 ~ 

'!he special a.ttent.ion \t.Ihich has been qiven to Ot'tJanisms derived by recx::r.bil\l!lltt. 

[Nl\ tedvliques is baaed en the usurtption t:hat. the, Il'Cd!fied ocganism did rot. 

exist before in nature a.rd therefore may have s:::me unex:~c:ted prcperties • 

9 
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VrRGINIA POLYTECHNrc INSTITUTE AND STATE UNfVEI{SITY 

I)I.I'II'O'MI·.NT OF I'I.IINT I'AnIOI.O(.Y. ''In'SIOI.O:.Y ANn Will' ." II N( I 

M E M 0 RAN DUM 

TO: 

FROM: 

Working Group on Release into the Environment 
Recombinant DNA Advisory Committee 

Sue Tolin and George Lacy 

SUBJECT:Section V for February 11, 19R5 meeting 

Attached is a draft of Section v. Risk Analysis prepared at 
your request for inclusion in the "Points to Consider" 
guidance document for investigators submitting proposals for 
experiments involvinq release of microoraanisms into the 
environment. This is'to be included in piace of Section V. 
Risk Assessment on page 6, or Attachment II - page 7 sent to 
each of you by ORD~ in the mailing concerning the February 
11 meeting. Please review and make comments accordingly at 
the meeting. 

Attachment 

Addressees:Dr. Arntzen Dr. Miller 
Dr. Clowes Dr. Mitchell 
Dr. Colwell Dr • Pimentel 
Dr. Federoff Dr. Pirone 
Dr. Gottesman Dr. Pramer 
Dr. Hirano Dr. Scandalios 
Dr. Levin Dr. Sharples 
Dr. McGarrity Dr. Vidaver 
Dr. Milewski 
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v. RISK ANALYSIS 

Small-scal~ field testing is a necessary rart of risk analysis 

since artificial envi~onments a~e not adequate simulations of 

natural environments. However, field testing must not be 

undertaken until results of testing in artificial contained 

environments, together with careful consideration of the genetics, 

biology, and ecology of the non-modified and the modified 

organisms, enable a reasonable prediction that no environmental 

risk will result from the release of the modified organism in the 

small-scale test. In this section. the information presented in 

Sections II, III and IV should be summarized to present an 

analysis of risk to the environment in the test as it is proposed. 

The issues addressed might include, but not be limited to, the 

following lines of argument. 

A. The nature of the organism 

1. The role of the non-modified organism in the environ~ent of the 

test site is essentially understood, inclUding any adverse effects 

on other organisms. 

2. Analysis of the genetic modification (eg. deletion, insertion, 

modification of speCific DNA sequences) would predict that the 

probability of adverse effects on the environment is low . 
. . 

3. Analysis of the tests conducted under contained environments 

would predict that the modified organism would behave no 

differently, except for the known genetiC modification, from the 

non-modified organism in the environment of the test site. 



4. A worst-casp scenario (eg. increased survival, reproductive 

capacity, dispersal, transfer of the genetic modification to other 

organisms, etc.) would predict that no risks greater than those 

caused by the non-modified organism will occur. 

B. The nature of the test 

1. The test site is of limited size or area and is reasonably 

isolated from potentially adversely affected ecosystems. 

2. Introduction protocols are designed to decrease any potential 

non-target effects of the modified organism. 

3. Numbers of the modified organism released and the expected 

reproductive capability would predict a low probability of 

affecting the surrounding environment adversely. 

4. Emergency procedures for aborting the experiment are 

effective. 

5. Procedures conducted at the termination of the experiment 

eliminate the potential for adverse carry-over effects 

attributable to the modified organism. 

DRAFT - February 4, 1985 

Sue Tolin and George Lacy 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. :0.(60 

O .... ICC Of' 
"«.,,'C.OC. "'''0 TOKtC SU-.,. ... HC«. 

Working. Group.;,:~)ft·:·Relea.se Into ·the Environment 
Recomblnant'.;OtU\·~' Adv.1.sory Committee (RAe) .'. . '.- .. 
'Car'b,Ha:::A, :Science: Ad.visor 
ch'eiUical Control!::Dlv 1.'5:{on: ;. CTS'::;·794' 

* ""'" ,''II ~ ... " .... ~ ... " . .. .~ 

Elizabith Kl1e~ski~:Ph:b~ 
Dep'ar.tm.ent of.;;,He·a.lth ::a.nd Human Services 

. Thank: You·i~gFide~.t;lfiin~;{:us··~o~.~;~~he· ne~·t~'m.eetlnq ,ofr.,.t~e· .. RAe·' 5 
Workgroup ·on·~·c'l:e:as.r.~tc,:;:the· envl·ronra.~nt.\··~:W'e· understa'ridf.t.hat the 
,primAry' purp~:s~~o.:;£{~at ~~etfrig~ti.~~·}:o;:~evelop 9uldelt.:ne·~~~for 
. i.!,ve s t 19 ~,~~;:'.~~.~~.~~'.~ t~:~q: ;~P~OP<:!~~!~~~'''~~~ ~.~~.g:. ,·re lQAse . ,o,f;:&t;:. 
m.1croorgan .ls.ms:.¢int.O'~the·.::·.env .lronfQ.ent.;.~::.Th1:s '.discuss 1,0n. '~is!rof ; 
pact lculAr:~\ln~e't-~s"'l"" .::~,t·titi:f.En\;Ii;9.~.ri ta l·<Pr.o~te c t ioni Aqe:ii.cy .. ' ....... 
.t~ec~use.:J..OfttP02~J·· .- &;'.y;.~l:·ii.t.-deve'l'(ip.'ln9:...such.<igt.ldance:::..bO.t';j.'Un.:the' 

"de" fice' 0 f"~'p'~s'tlc ~~"t~~s~!10p i'!.!7'a"ri1f·it1[ti~~of f le'e~'~ f.~*~t~~,:~;:. · 
.substance~.~'·(·ois~j.f~~n::~;th~~l.req~td~~~.tt'!-ec:e:::.4r.~ ... soverAl;-;~o'¢.UtIlents. 
that:. could·be .·o.f~i;;use·'·:in '.you.r/:deltberatlons!,::·,~ ..' ' ...... . 

·3: 
~. !" • 
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We boliove it would bo usoful to consider two othor' rolatod 
it0!lls at the 'Octobor 5th·JD,oet1nq. In dcvoloplnc;J c;Juido11nos,.,;for 
1'Qi-cr:oorqani:sltls In tho envlronmO'nt, wo think it would:.bo helpful 
to cons {dor '"tho, ,ava1.1abll·lty . a.nd a.dequAcy of,quldollno~.~ .. fot'/I::tHo',: 
conduct of qcoonhouso'; ~n(f"oeher oxperiments with rocori:tbLnarit,';:DNA 
rulccoorqanisms.Cuidelinos In ,this areA Aro necessary ;·to 
dlstinquish exporiments .. ,.conducted 1n qrecnhousos .from thoso 
conducted 1n the opon onvlrorua.ont. . 

Finally, you may wish .. to discuss the status of. the proposod 
sprln<;1' conference on -RlsIcAssessment- which 1s .to be~· jointly'. 
sponsored by., interested A<;1oncies. It is important· to DlAKe., 
proQcess 1n the 'plannlnq·'ofo'!:hls confeconce'1 it maY"be' ~isefiIE?:tt,: 
1n .... 61vo the .... orkqcoup· .. moce d b:ectly. 
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PI Q:owth':Conditions for Plants 

If tl'C me r<quit'CS PI qcowth ~ltions for plants, thls can re mcit by either 

(1) a lindtcd access qreenhouse,,~~lX2) a plant ~ <:haIrber, \oottic:h are" 

insect.-cestrictiw am· in which~a~:OOst oontrol regin'e, is mainta1ncd. SteriU.-

zation of tun-Off water is;~~onLy wnere th-!s is a plaus!ble~t'OUte for ,. .. . . 

dissem.ina~: of . vi~le ~tlUcr:oorqani.sms ·oon'C4Ul~ reo:.:.nblmnt rNA. ~ SoUi t?lant 

parts; and unwanted! plant IMterf.alfShall be steriliz:cd before d~al·. "':':<Plant 

11U.tedAls \rbich ha.~. to ~:':'renoveaiifra1l che qr:eemouse or 'cabinet ·~r.t~r 

re;-carcn shall be~~,~1.Jt,t.a~ ;:ilnder~9OOd laboratory pra~ioes as app~i~ ·~to 

plants. 'J?~ts ~::'OO~b:anstx)t=~eatilocallv, e.g., between laboratory, ~l • 
.... : •• ' 'M ',,' ,'."of. . , 

.. .. '. • .. ~'" ': .. .• • .~"" •. I· •• 

. dlaltberi·~~:li~;1i',a,~'-pnyslr~Yf:·sepa.rated locations :proV1ded~1: 

(1·) pLants.~~ in a veqeta:tiVe~ro(Htion .. i .. e .. , no 'repl::'Crluctive Ol:9a.Os 'or ..... . 

stI:uctures :tQ~g.;· .. poll~,~~fl~rs:; ';seeds) ·are peesent, 01:' the.t:e~diw.~ ';. 

OD:lans"of~~ pDihts·t~ar:e. ~roo ,~. §revent~··dispersa.l···Of ··reproduCtive~~'lS.;. 

~ sP:>ce.si':..(2)'npiM~.~acez. .. ~~ Jl(~ ~enclosoo area 01:" OX\ta1.liC~ (i~~~'i·;~.t¢~. 

Pt'OOf,~~i~~ti:lct1.wJ.,·~,Jt~i,-piantS· are essentially: 'harrl-oOur1.e~~··-" , 

f:x!twcen loca t.ions~· 

, ~ ..• :: .. 
Fd>cuaz:y:'6,.:1984' 
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1D OIr-.~ImR R)R 9JBMISS[Qt\S HJI!Of)JHG TEsnt--r; IN 'nm ~WIHOI'MENT ~; mINTS 

OF MICRCnRGNUSMS iT-:RlVE[) BY RFCCMBINl\N1' D~ TF.rnNIQUES 

Experiments in this category rewire srecific revie..r by the Recanbinant INA 

Mvisory Camri.ttee (PAC) and approvals hy the National Institutes of Health 

(NTH) am the Institutional Riosafety Canmittee (rBC) hefore initiation. The 

IRe is expecte<1 to rna'ke an irrlependent evaluation although this evallBtion need 

not occur hefure consideration of an exper.i.ylent hy the RAe. Relevant infonna-

tion on the proposErl experirrents should be suhnitterl to the Office of Recanbinant 

r:NA Activities (OmA). The objective of this review frocooure is to evaluate 

the potential envirorrnental effects of testirl)' of micr<Xlrganisms that have 

heen moiifiErl by reconbinant rNA tedmiques. 

'J'heSf!' follOlldnq roints to consider have been nevelope:1 by the PAC \tk)rking Groop 

on Release into the Ehvirorrnent as a suggestE'rl list fbr s:::ientists p:eparin;r 

proposals on environmental testing of rnic~rganisms, inclurling viruses, that 

have been mcrlifiErl usin::,:l recanbinant r:NA tedmiques. The reviE!¥l of J:rc:posals 

fior envirorJ'l'lerltal testin::,:l of ITtxUfiErl organisms is beirlJ done on a case-by~ase 

basis because the raI'l3e of fOssible organisms. applications. am environnents 

innicate that no stannarn set of procedures is likely to be apP:-ofriate in all 

circumstances. However. sane cannon considerations allow the construction of 

fX'ints to o:msider such as those below. Information on all these p?ints will 

nOt be necessary in all cases rut will depend on the prq?erties of the parental 

oraanism ann the effect of the rn.:dification on these properties. 

RELPASE IIIlI'O 'IHE ENJIRCN1E~ 
~RKINJ GROOP OOAFT 02/11/85 
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Arrroval of SI1'lCiU-scale fieln tests will depend ufOn t.he results of lanxatory 

am m-eenhouse testin:l of the rr~rties of the modi Hal organism. We antici-

pate that nonitorin:;1 of small-scale field t~sts will provide da.ta on environ-

mental effects of the mociifierl organism. Buch nata may he a necessary p:trt of 

the consideration of rEquests for approval of large-scale tests am comercial 

applications . 

I. Srnrnary 

2 

Present a Sl..MTary of the p:-q::oserl trial includirg objectives, significance, 

and justification fOr the request. 

II. Genetic Considerations of Modified Organism to be Tested 

"-" A. O1aracteristics of the ~nrrodified Parental Orqanisrn 

L Infotmation on identification, taxorany, source, and strain. 

2. Information on organism's rerroductive cycle am capacity fur 

genetic transfer. 

B. ~lecular Biolm of the M::rlified Organism 

1. Introduced Genes 

a. Source am function of the r:N1\ sequence used to rrodify the 

orqanism to be tested in the environment. 

h. Identification, taxonany, source, am strain of otganism 

nooating the DNA. 
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,. Construction of the M:':lclified 0l'9anism 

a. T:'escrille the r.tettoil(s) by .....tlich the vector with insert(s) 

has t:een constructed. Include diagrans as apprO,FCiate. 

h. ~scrihe the metind of introouction of the vector carryi03 

the insert into the orqanism to be 1'I'OI:'\ifie3 and the {rocedure 

for selection of the modi fierl organism. 

c. Specify the arrount am nature of any vector and/or donor CNA 

ranainirq in the l"lOdi fiEd organism. 

i'I. Give the laboratory contail"llrerlt conditions s~cifiErl by the NIH 

Gui~elines DJr the modified ovganism. 

J. Genetic Stahility and Expression 

Present results am interpretation of l1"eliminary tests designErl to 

measure genetic stability am expression of the introdLCe::i DN1\ in 

the rrx:xll fia:1 organism. 

II I. Envirormental Considerations 

'The intent of qatherirg ecolcgical infonnation is to assess the effects 

of survival, reproduction, and/or disp!rsal of the ITOdifie::i organism. 

3 

For this pury.:xJse, information srould 00 trOllide::i \>there pJssible am 

appropriate on: (1) relevant ecological d1.aracteristics of the nonm::xti.fied 

organism: (ii) the corresp::m:1in:r dlaracteristics of the modified organism: 

and (iii 1 the physioloclical am ecological role of donatei genetic sequences 

in the nonor ani in the modi fie'"'!. on:lani!Vn{ s). For the fullONin:) p:>ints, 

provine infi"mMt.ion ",,"ere pJSsihle am appropriate on the nonnodified 

359 
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oroanl!:;rn arYl a prediction of any r.hanne that tray he elicitrrl by the 

IrrYli +'ir.ation. 

A. Hahitat and GeOgraphic [)istriootion 

R. Physical CU'l!:l Chemical Factors \<iIhich can Affect Survival. Re.eroduction , 

ano f'ispersal 

C. Eiolcqical Interactions 

1 • r~st ran:;Je. 

4 

2. Interactions with arrl effects on other otganisrns in the environnent 

including effects on cCl'Ttpetitors, prey, hcets, symbionts, rredators, 

......... parasi tes, am pa trogens • 

3. Patrogenicity, infectivity, toxicity. virulence, or as a carrier 

( vector) of pathogens. 

4. Involvement in biogeodienical or in biolcgical cycUrg processes 

(e.g .• mineral cycling, cellulose am lignin degracbtion. nitrogen 

fixation, pesticide negradatiDn). 

5. Frequency with WtiCh pcpulations under\}) shifts in imp::>rtant ecolcg-

~ ieal rnaracteristies su::h as t:l"ose listoo. in III-C points 1 through 

4 above. 

n. Likelih::xx! of exdla..fXJe of qenetic infoImation between the modifiei 

organiSfl"l am other organisms in nature. 
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TV. Proposerl Fiel~ Trials 

A. Pre-Fiein Trial Considerations 

Provide nata relatED to any anticipate:] effects of the modifiErl 

microorganiS'1 on targP.t am nontarget organisms fran microcosm, 

a,reentx:ruse, am/or growth charmer experiments that simulate 

trial ronmtions. The neth::>ds of cietection ano sensitivity of 

saJTlplim techniques am periodicity of samplirg stould l:e irrlicatErl. 

These stuOie~ shouln include, Where relevant, assessment of the 

follM.r¥l itEms: 

1. Furvival of the modifiEd organism. 

2. Replication of the ITO<'ti.fie1 organist!. 

3. Oissemination of the modifie:1 organism by wirrl, IooRlter, soil, 

I1'Obile organisms, arrl other means. 

B. Conditions of the Trial 

5 

Describe the trial involvirq release of the mcxlifiErl organism into the 

envirornent: 

1. N\.mbers of organisms am rretl-orls of application. 

2. Provide infoIlTBtion includiO) diaqrcrns of the exp:!ri.mental lOO3.tion 

am the .iIm'ediate surrcundings. Describe d1ar~teristics of the 

site that would inflLJP.nce contairrrent or cti.spersal. 
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.1. IF the l"'l"Ylifiei organism h~s n t<'lroet orq;mism. provirle the 

folloof¥1 : 

a. IOentification an:1 t.:::lXooony. 

h. The anticip:ttoo mechanism am result of the interaction 

hetween the released microorganisn am the target organisn. 

C. Contai.nnent 

lniUcate c::ontainnent p:'ocejures in the event of accidental release as 

well as intentional release and procerlures for e'Tergency termination 

(j 

of the experiment. Speci fy access ani secur i ty measures fOr the area ( s) 

in 'whiCh the tests will 00 perfutn\Erl. 

o. Monitoring 

Describe monitrJrirg proce::tures an:l their limits of detection fOr survival, 

r1iss€fTlination, am nontargret interactions of the rrorllfie:i microorganism. 

Inclu:Je periodicity of samplil'Xf am rationale fOr monitorirg prcx.::a:'!.ure8. 

Collect data to canpa.re the rn:xtified o:r;ganisms with the nonrrodified 

micrr.x>rganiam nost similar to the madilia:'!. organisn at the site of the 

trial. P.esults of nonitoring should be subnitted to the RAC accordirq 

to a eche1ule spec! FiEd at the time of ap[rCJll'al. 

• V. Risl<: lWlly!i8 

Results of testir¥)' in artificial contained err..rirorrnents together with 

careful oonsineration of the genetics, biolcgy, am 8CX)logy of the nonnudified 

ani the modified organisms will enable a reas::>nl!ble p:-e:iiction of Wlether 

or not 8i9"1 fieant risk of environnental damage will result frOf1'l the release 

of the l"!'IOflifiErl orqanism in the sna.ll-scale fieln test. In this section, 

31o~ 
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the inmJ:'Tfiation ["(quested in Sectionc; II, [['[¥ and IV should te sUJnMrized 

to present an analysis of rossihle risks to the environnent in the test as it 

is promse-]. The issues a1iIressErl might incluile hut not he limited to the 

Follo,.n..m it6Tts: 

A. The Nature of the Organism 

1. "'e role of the nomodi flEd organism in the environnent of the 

test site, inclooinq any adverse effects on ether organisms. 

2. F':\n;llua tion of Wlether or not. the speci fic genetic nodi. fication 

(e.g., deletion, insertion, J'tl'.)('fification of specific DNA se::Juences) 

"'-ClUlrl alter the p:>tential for significant a:Jverse effects. 

3. P.valuation of results of. tests comucted in contained envirol"l'lents 

to prEdict the ecolcgical 1?ehavior of the modi fiei organism relative 

to that of its nonrroiified parent. 

R. "'!'he Nature of the Test 

Di~uss the JbUowing speci fic features of the experiment that are 

desiQnen to minimize JX)t.entiat ~verse effects of the nodifia:! organism; 

1. Test site lCXlation a.rrl area. 

2. Introc'tuction protocols. 

3 • ~jUl"li:>ers of organisms ani their expecte:i reprooucti ve capaci ty • 

4. fl'nerqency prncer'!ures fur aborting the experiment. 

'1. Proce'tures con:1ucte.1 at the termination of the experiment. 


